A computerized 2-dimensional vibrating probe for mapping extracellular current patterns.
We describe a computer-assisted 2-dimensional vibrating probe system for mapping endogenous electric current patterns in biological preparations. This system overcomes some of the main limitations of the original 1-dimensional vibrating probe design and adds several new capabilities. Two piezo-electric bender elements mounted perpendicularly are used to vibrate the probe in a circle by applying 2 sine waves (1 to each element) that are 90 degrees out-of-phase with each other. The circular rotation of the probe allows it to detect simultaneously the 2 orthogonal components of a current in the horizontal plane. The voltages measured by the probe are digitized and analyzed by a computer and are used to calculate a current vector. A graphical representation of the current vector is then superimposed on a video image of the experimental preparation. This probe system responds to known currents in the expected manner and exhibits a low inherent noise level. Also included in this paper are some preliminary measurements made with this instrument on neurulating Xenopus embryos and on transected larval sea lamprey (Petromyzon marinus) spinal cords.